Redox regulation of cardiac muscle calcium signaling.
Signal transduction for cardiac muscle contraction is regulated by the Ca2+-induced Ca2+-release mechanism. Redox reactions by biological oxidants and antioxidants have been shown to alter the kinetics of Ca2+-induced Ca2+ release. We postulate that altered kinetics of Ca2+-induced Ca2+ release may divert the contractile pool of Ca2+ to elicit excitation-transcription coupling. We provide evidence that redox reactions regulate excitation-transcription coupling by showing that membrane depolarization may activate the GATA4 transcription factor only when the cells are pretreated with hydrogen peroxide. Therefore, redox regulation of the ryanodine receptor may serve as a mechanism to determine whether the contractile pool of Ca2+ should signal gene transcription during excitation-contraction coupling.